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@ Water supply system. 



Vl , A combination hot water and distilled water system 
including a steam generator (72) that supplies water vapour 
through a condensing coil (50) and back to a holding tank (52) 
of sufficient capacity to supply distilled drinking water for a 
household. The condenser (50} is mounted within and near the 
bottom of a hot water tank (59) so that the energy given up by 
the condensing water vapour is usefully deployed in heating at 
least some of the water in the hot water tank before the water 
encounters the existing or traditional energy sources. A control 
means is mounted in the combination hot water and distilled 
water system to intermittently energize the steam generator 
under conditions that substantially balance the supply of 
undistilled hot and distilled water to normal demand. In one 
embodiment, the evaporating heating element in the steam 
generator (52) is energized when the temperature drops below 
a predetermined level as measured by a thermostat (160) near 
the condensing element (50) in the hot water tank (59). Distilled 
water is generated upon demand for hot water and stored in the 
holding tank (52) in sufficient quantity for later use. Excess 
distilled water is overflowed to the drain. 
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Description 



WATER SUPPLY SYSTEM 



This invention relates to combined systems for 
supplying both distilled water such as may be used 
for drinking purposes and hot water such as may be 5 
used for domestic purposes such as showers and 
baths and the like. 

In one class of prior art combined distilling and hot 
water systems, there is a holding tank for the 
distilled water, an evaporator tank for vaporizing the 10 
water and a condenser which communicates bet- 
ween the two to condense the evaporated water into 
a purified distillate. It has been suggested that the 
heat removed from the condenser to condense the 
distillate may be used for heating water, 15 

In one prior art distilling apparatus of this class, 
the water which receives heat from the condenser is 
discarded and only the distilled water is used, both 
as a supply of hot water and as pure water. This type 
of system is described in US- A~2,21 7,266. 20 

Moreover, in the literature relating to this type of 
apparatus for distilling water, there have been 
suggestions that the heat from stills for drinking 
water be used to supply hot water as welt. These 
prior art disclosures have not suggested how this 25 
might be done economically or beneficially and have 
not disclosed some of the problems associated with 
such systems- 
Three of the problems, for example, are: (1) the 
difficulty of economically balancing the amount of 30 
hot water with the amount of distilled water that is 
needed in certain applications; (2) the difficulty of 
economically balancing the type of fuel used for 
distilled water with the type of fuel used to generate 
hot water since, in some instances, a more expens- 35 
ive form of energy would be used for distilled water 
such as electricity than would normally be used to 
heat water in a household, which might be gas or 
even sunlight; and (3) condensers used for water- 
cooled distillers may become fouled on the cooling 40 
water side by minerals in the cooling water, resulting 
in a decrease in heat exchange efficiency and 
possible restriction of the cooling water flow path. 

The apparatuses in the prior art disclosures of 
combination hot water and pure water apparatuses 45 
have the disadvantage of not being economical for 
domestic use and being questionable for laboratory 
use. They are questionable for laboratory use, the 
purpose for which some of them are disclosed, 
because there is no relationship between the 50 
demand for hot water and distilled water that has 
been accommodated by the equipment 

Accordingly, it is an object of this invention to 
provide an improved technique for obtaining both 
distilled water for drinking purposes and undistilied 55 
hot water for other types of domestic purposes. 

ft is a further object of this invention to provide 
apparatus capable of supplying undistllled water 
upon demand even though It may be in large 
quantities and distilled water on demand even 60 
though the distilled water and undistilled hot water 
may be required at different times in the course of a 
day and in different amounts. 



It is a stat further object of the invention to provide 
a method and apparatus for sharing the energy load 
between a distilling apparatus and domestic hot 
water apparatus to conserve energy in an economi- 
cal manner. 

It is a still further object of the invention to provide 
a method and apparatus for distillation that neither 
releases heat into the air nor dumps significant 
quantities of heated water to the sewer. 

These objects are severally achieved by the 
various aspects of the invention defined in the 
independent claims. Particular advantages are ob- 
tained by the various preferred features set out in 
the subsidiary claims. 

Without intending to limit the scope of the 
invention, several features of the invention will now 
be discussed. 

The invention thus provides a combination hot 
water and distilled water system includeing a steam 
generator that supplies water vapour through a 
condensing coil and back to a holding tank of 
sufficient capacity to supply distilled drinking water 
for a household. The condenser is mounted within 
and near the bottom of a hot water tank so that the 
energy given up by the condensing water vapour is 
usefully deployed in heating at least some of the 
water in the hot water tank before the water 
encounters the existing or traditional energy sour- 
ces. A control means is mounted in the combination 
hot water and distilled water system to intermittently 
energize the steam generator under conditions that 
substantially balance the supply of undistiiled hot 
and distilled waier to normal demand. 

In one embodiment, the evaporating heating 
element in the steam generator is energized when 
the temperature drops below a predetermined level 
as measured by a thermostat near the condensing 
element in the hot water tank. Distilled water is 
generated upon demand for hot water and stored in 
the holding tank in sufficient quantity for later use. 
Excess distilled water is overflowed to the drain. 

In another embodiment, the evaporating heating 
element in the steam generator is energized when 
the distilled water in the holding tank falls below a 
predetermined level because of usage, provided the 
temperature in the hot water tank has dropped 
below a preset level as measured by a thermostat 
near the condensing element in the hot water tank. 
Heat energy is supplied to the water in the hot water 
tank by either the condensing coil, or from other 
sources, or a combination of both. Once distilled 
water demand is satisfied, energy for heating water 
is provided by sources other than the condensing 
element. 

in still another embodiment, the evaporating 
heating element in the steam generator is energized 
whenever either: (1) the distilled water level in the 
holding tank falls below a predetermined level; or (2) 
the temperature in the hot water tank falls below a 
predetermined level. Excess distilled water is 
dumped if more than a predetermined amount is 
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generated and undistiHed hot water from the hot 
water tank is dumped if the temperature in the hot 
water tank exceeds a predetermined limit before the 
level in the distilled water tank rises above the 
predetermined minimum level. 

in alt three of the above specific embodiments, the 
condensing element: |1) is arranged to be close to 
the cold water entering the system when water is 
drawn from the hot water tank; (2) is sized and 
shaped to provide sufficient condensing and cooling 
to generate distilled water rather than vapor; (3) 
occupies a tow horizontal position in the water tank 
with multiple loops spaced sufficiently far apart to 
enable convection between them; (4) is sized and 
shaped to maximize heat transfer to the water 
heater; (5) is capable of condensing and partially 
cooling ail the distilled water requirements of a 
normal domestic household whife providing a sub- 
stantial portion of the heat energy needed to meet 
the household's undistiHed hot water needs with- 
drawn under normal circumstances; and (6) prefer- 
ably supplied at least 30 percent of the heat needed 
for the generation of undistiHed hot water withdrawn 
under normal circumstances but may, under some 
circumstances, supply more or less of the heat. 

Similarly, in each embodiment: (1} the energy of 
condensing is always used first in meeting hot water 
demand; (2) feedwater is introduced into the steam 
generator automatically to replace that which has 
been distilled over into the holding tank; (3) either 
hot or cold water can be used: and (4) for overall 
system efficiency and for cooling prior to dumping, 
cold water is preferred as feedwater In very smaJI 
units such as may be used in recreational vehicles, 
water may be added manually as needed to the hot 
water tank and/or still- 
In one embodiment, when the steam generator 
shuts down, the contents of the evaporating tank are 
automatically drained to maintain distilled water 
quality and minimize the build up of scale in the 
steam generator, tn still another embodiment, dump- 
ing occurs once distilled water demand is satisfied. 

In still another embodiment, a preheater is 
included for the hot water heater and the condenser 
is mounted in the preheater. To supply hot water 
from the preheater to the hot water tank as cold 
water is drawn from the hot water tank the preheat 
tank is connected to a cold water source and to the 
hot water tank. The steam generator may be 
controlled by the temperature in the preheater water 
tank or by the distilled water level, but is preferably 
controlled by both. 

In one embodiment, a portion of the path between 
the condenser and the holding tank is raised 
sufficiently to create a weir or other obstruction. 
Condensate fills the path before the weir to ensure 
maximum surface area is exposed for heat transfer 
between condensate and the undistiHed water. The 
water-steam interface between condensing and this 
cooling section will oscillate back and forth but be 
self regulating- 

In operation, as a user draws hot water for 
domestic purposes in a household, recreational 
vehicle, hotel or the like, cold water is introduced to 
a location near a condenser element and thermostat 



through a pipe, usually from the top of the tank. This 
step is the same in either a hot water tank or preheat 
tank but in a recreations! vehicle or other small tank 
the water may be added by manual actuation by a 
5 user as hot water Is needed. 

When the temperature drops below a predeter- 
mined level near the condenser of the hot water tank 
in one embodiment, the distiller operates to gener- 
ate distilled water and store the water for drinking 
10 purposes or ice making purposes or the Rke. The 
heat generated in the condensing coil heats water 
which rises due to having lower density to the top of 
the hot water tank in one embodiment or the preheat 
tank in another embodiment. Excess distilled water 
15 is discarded. 

In another embodiment as drinking water is used, 
the water drops below a predetermined level in a 
holding tank and this causes the steam generator to 
be energized to generate more distilled water. In still 
20 another embodiment, the steam generator is en- 
ergized only upon both of two events occurring at 
the same time, one of which is the temperature in the 
hot water tank dropping below a predetermined 
temperature and the other being the distilled water 
25 failing below a predetermined level. In each embodi- 
ment, preheated water may be introduced Into the 
evaporating tank of the steam generator to conserve 
heat in vaporizing the water. 

In a small unit such as may be used in a 
30 recreational vehicle with a capacity of less than 38 
litres of undistiHed hot water and less than 3.8 litres 
of distilled water, a steam generating cycle is 
manually started upon need. The user initiates a 
steam cycle when the distilled water is lower than his 
35 needs and he starts it by adding water, If needed, to 
the vaporizing tank and turning the heater on 
manually. 

The steam from the steam generator flows 
downwardly to the condenser in all large embodi- 
40 ments and follows the condenser in an upper length 
of a loop. By the time it reaches a lower length, some 
of the steam has condensed Into water that flows 
along the lower length Into the holding tank below or 
at substantially the same height as the condenser 
45 Because the holding tank and condenser are below 
the steam generator in one embodiment, water 
condensed in the condenser and the pipes leading 
to and from the condenser flow into the holding tank 
with little back flow into the steam generator. 
50 In one embodiment, water from the steam gener- 
ator entering the condenser is collected in a lower 
length of the condenser by an upwardly extending 
loop of one portion of the path to fill at least a portion 
of the path. Steam pressure may move the water- 
55 steam interface at this portion but the head of water 
pressure retains at least some water filling a portion 
of the path near the exit of the condenser from the 
hot water tank to maximize heat transfer in the 
condenser by substantially eliminating the flow of 
60 steam through the condenser without releasing heat 
from condensation while maximizing the area of 
contact between the condensate and the undistiHed 
water. The length of the condenser in the preheater 
or hot water tank is sufficient so that substantially ail 
65 of the moisture entering ft Is steam and substantially 
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all of the steam is condensed in the condenser 

In another embodiment the condensing coils and 
an electric heating element are combined on a single 
flange. The combined heating element can be used 
to directly replace the electric heating element in the 5 
base of a conventional electric water heater. When 
there is a demand for energy to heat up undistiled 
water, control circuitry decides whether the eiectnc 
element is to be energized (no demand for distilled 
water) or the steam generator is to be energized to 10 
provide heat through the condensing coil cooling of 
steam (needed for distilled water). 

As can be understood from the above description, 
the combined distilling and hot water system of this 
invention has several advantages, such as: {1} it ?o 
produces distilled water at a reduced energy cost 
due to the heat of condensation being reused to 
provide hot water; (2) no increased toad is placed on 
the air conditioning systems nor are large volumes of 
heated water dumped to sewer; (3) it is capable of 20 
producing a continuous supply of hot water with the 
ability for fast recovery; (4) a condensing element is 
provided which, when located near the bottom of the 
tank is efficient in both condensing water vapor and 
cooling condensate while maximizing the storage 25 
volume of hot water; (5) it produces hot water of 
controlled maximum temperature; (6) it can produce 
distilled water to meet the requirements for dnnking 
and cooking while meeting the hot water needs of an 
individual or family; (7) the condensing element can 30 
be easily removed for cleaning should the outer 
surface become coated with scale; and (8) the 
equipment may be used to retrofit existing water 
heaters. 

The invention may be carried into practice in 35 
various ways but a number of combination hot water 
and distilled water systems and their mode of 
operation in accordance with the invention will now 
be described by way of example with reference to 
the accompanying drawings in which: 40 
Fig. 1 is a block diagram of a domestic hot 
water, cold water and drinking water system; 

Fig. 2 is a block diagram of one embodiment 
of the system of Fig. 1 ; 

Fig. 3 is a schematic diagram of a combined 45 
stilt and hot water heater which may be used in 
the embodiments of Figs. 1 and 2; 

Fig, 4 is an exploded, simplified perspective 
view of the hot water heater and distiller of 
Fig. 3; 50 

Fig. S is a schematic elevational view of the 
steam generator which is a portion of Fig- 4; 

Fig- 6 is a front elevational view of the steam 
generator of Fig. 5 with connections; 

Fig. 7 is a schematic circuit diagram of a 55 
system for the control of feedwater and for 
heating element protection which system may 
be used with the embodiment of Fig- 4; 

Fig. 8 is a schematic elevational view of a 
distilled water holding tank, which is a portion of 60 
the embodiment of Fig. 4; 

Fig. 9 is a schematic, elevational view of still 
another portion of the combined hot water 
heater and distilling system of Fig. 4; 

Fig. 10 is an enlarged perspective view of a 65 
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condenser, which is a portion of the distilling 
apparatus of Fig. 9; 

Fig. 11 is an enlarged perspective view of a 
portion of another embodiment of the distilling 
apparatus of Fig. 8; 

Rg. 12 is a fragmentary sectional view of a 
portion of the embodiment of Fig. 11 taken 
through lines 12-12; 

Fig. 13 is a schematic circuit diagram of an 
energy control circuit and a secondary heating 
circuit useful in the embodiments of Fig. 3; 

Fig. 14 is an elevational view of another 
embodiment of the invention; 

Fig. 15 is a schematic diagram of a secondary 
heating circuit useful in the embodiment of 
Fig. 14; 

Fig. 16 is an elevational view of another 
embodiment of domestic combined hot water 
and distilled water system; 

Fig. 17 is a circuit diagram of a control system 
useful in the embodiment of Fig. 16; 

Fig- 18 is a schematic diagram of still another 
embodiment of the invention; 

Fig. 19 is a schematic" circuit diagram of an 
energy control circuit useful in the embodiment 
of Fig. 18; 

Fig. 20 is a schematic diagram of a secondary 
heating circuit useful in the embodiment of 
Fig. 18; 

Fig. 21 is a schematic diagram of still another 
embodiment of combination still and hot water 
system; 

Fig. 22 is an elevational view of stih another 
embodiment of combined still and hot water 
system ; and 

Fig. 23 is a schematic circuit diagram of an 
energy control circuit useful in the embodiment 
of Fig. 22. 

In Fig. 1, there is shown a block diagram of a 
domestic water system 10 having a domestic 
combined hot water and distilled water system 12, 
hot water faucets 14 and distilled water faucets 16. 
The domestic combined hot water and distilled water 
system 12 is connected to the hot water faucets 14 
through plumbing 32 within a house or apartment 
building or the like and to distilled water faucets 16 
through plumbing 34 within the same house or 
apartment or other building to supply both hot water 
and distilled water upon demand. 

To provide the distilled water and hot water, the 
domestic water system 10 includes a source of 
energy, a source of water and access to a disposal 
for water. In the preferred embodiment, the source 
of fuel to heat the water and generate distilled water 
is electrical and is supplied by a connection 18 to the 
main power supply and the source of water is a 
source of cold water 20 supplied from a municipal 
source or a pump or the like to the domestic 
integrated hot water and distilled water system 12. 

The domestic combined hot water and distilled 
water system 12 is connected by plumbing 24 to a 
sewer system or other means of disposing of water 
not otherwise supplied to the hot water faucets 14 or 
distilled water faucets 16 but nonetheless utilized 
within the domestic integrated hot water and 
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distilled water system 12, The same source of ccrtd 
water 20 is applied to other outlets for use on fawn 
and gardens 26 and to cold water faucets 28 within 
the house, 

in Fig. 2, there is shown a block diagram of one 
embodiment of domestic integrated hot water and 
distilled water system 12 having a combined stilt and 
hot water system shown generally at 38, an energy 
input control system shown generally at 40, a 
drinking water supply system 36, and a hot water 
supply system 46, The combined still and hot water 
system 38 is connected to the drinking water and hot 
water supply systems 36 and 46 to supply water 
thereto and to the energy input control system 40 to 
receive energy therefrom, 

To receive and suppty water, the combined still 
and hot water system 38 is: (1) connected through a 
conduit 22B to a cold water source to provide water 
for the heating/condensing system 58; (2) con- 
nected through a conduit 48 to a drinking water 
supply system 36 for application to faucets 16 
(Ftg. 1); and (3} connected through a conduit 44 to 
the hot water supply system 46 for application to 
faucets 14 (Fig. 1) for showers or the like. 

To receive and discard water, the steam generator 
72 of the energy input control system 40 is: (1) 
connected through a conduit 22A to a water source 
to receive feedwater; and (2) electrically and 
physically connected to a drain valve controller (not 
shown in Fig. 2) through which water is emptied from 
the evaporating tank in the steam generator 72 
through the conduit 24, thus discarding water which 
contains concentrated impurities from the evapora- 
tion of water. 

The combined stilt and hot water system 38 
receives electrical energy from the energy input 
control system 40 through cable 70B and energy in 
the form of steam through steam conduit 74, To 
supply energy for distilling water and heating water, 
the energy input control system 40 includes a 
primary energy source 76 that provides energy for 
the steam generator 72, and a secondary energy 
source 78 that provides energy for heating water in 
the heating/condensing system 58. 

To control the application of energy to the steam 
generator 72 and the heating/condensing system 
58 the energy controller circuitry 68 receives 
information through cable 56 from level sensors (not 
shown in Fig. 2) in the distilled water holding system 
52, and through cable 62 from temperature sensors 
{not shown in Fig. 2) on the heating/condensing 
system 58, This information separately indicates 
demand for distilled water and demand for undis- 
tilled hot water. 

When there is demand for both distilled water and 
hot water, the energy controller circuitry 68 sends 
energy from the primary energy source 76, through 
fuel line 70A to the steam generator 72. The steam 
produced travels through steam conduit 74 into the 
condensing coil (not shown in Fig. 2} in the 
heating/condensing system 58. Distilled water is 
produced and at the same time the energy of 
condensation and cooling is released for heating 
water. When the demand is for hot water only, 
energy controller circuitry 68 directs energy from the 



secondary energy source 78 through the fuel tine 
70B directly to the heating/condensing system 58 
for heating water. The fuel lines are intended to 
include lines for any type of energy such as electrical 
5 energy or gas or oil. 

The primary energy source 76 and secondary 
energy source 78 are both electrfcaJ In the preferred 
embodiment although one or both could be gas or 
some other form of fuel. In a typical domestic 
10 situation, more energy is needed for hot water 
production than is released on condensing steam to 
provide the drinking water requirements. Hence, all 
the energy released on condensing can be usefully 
deployed and the balance made up by the secondary 
15 energy source 78. 

in one embodiment when the distilled water level 
falls below a preset value the steam generator is 
energized even when the temperature in the hot 
water tank is at or above set point The low signal 
20 causes hot uncftstlled water to be discharged from 
the top of the hot water tank into the sewer until 
such time as the thermostat closes due to the entry 
of cold water near the bottom of the tank. The 
amount of water left In the.distHled water holding 
25 tank triggering energization is different to the above. 
It should be not more than 19 litres nor less than 1 
litre. 

in Fig. 3, there is shown a schematic diagram of 
the combined still and hot water system 38 and the 

30 steam generator 72. The heating/condensing sys- 
tem 58 is positioned above the distilled water 
holding system 52, both of which are part of the 
combined still and hot water system 38, and the 
steam generator 72 is positioned above the heating/ 

35 condensing system 58. These components share 
certain parts and communicate with each other to 
economical prepare distiHed water and hot water. 

The steam generator 72 receives energy from a 
fuel fine 70A, which in the preferred embodiment is 

40 an electrical connection, and supplies steam 
through a steam conduit 74 to the condensing coil of 
the heating/condensing system 58. Reptaicement 
feedwater is supplied through conduit 22B and this 
replacement water may come from a cold water 

45 source or from some, other source. Generally, It 
supplies water for distilling- Water which has a higher 
concentration of impuritfes because of the distilling 
action, is drained through conduit 24A and usually 
discarded. 

50 The heating/ condensing system 58 communi- 
cates with the steam generator 72 to receive heat 
therefrom and to provide condensing in an economi- 
cal manner. It receives cold water for heating 
through a conduit 22A and supplies heated hot water 

55 through a conduit 44. The replacement feedwater 
supplied to the steam generator 72 through the 
conduit 22B may originate in some embodiments 
from the heating/ Gondensrng system 58 through 
conduit 44 or from any other source in other 

60 embodiments, such as for example, a municipal 
source. 

The distilled water holding system 52 communi- 
cates with the heating/condensing system 58 to 
receive distilled waten Distilled water is supplied 
65 from the distilled water holding tank 52 by a conduit 
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The healing/condensing system 58 includes a hot 
water tank 59 having a heating element mounted in 
it The heating element is electrically connected to a 
fuel tine 70B. Temperature sensor 160 monitors the 
temperature of water inside the heating/condensing 
system 58 while level sensors 110 monitor the level 
of water in the distilled water holding system 52. This 
information is conveyed to the energy controller 
circuitry 68 (Fig. 2), 

When the temperature sensor 160 Indicates a 
need for heating to achieve the predetermined hot 
water temperature, the energy controller circurtry 68 
(Fig 2) checks distilled water demand as indicated 
by the level sensors 110. If there is a demand for 
distilled water as indicated by a low level in the 
distilled water holding system 52, it provides energy 
to steam generator 72 to meet the hot water demand 
by producing distilled water, if no demand exists for 
distilled water, energy is routed through fuel line 70B 
to the electrical heating element mounted m the 
heating/condensing system 58. 

While in this embodiment, the heating/condensing 
system 58 has a single electric heating element, the 
system can include an additional upper element and 
temperature sensor {not shown in Fig. 3) to promote 
fast recovery following major demand for hot water. 
This approach is weil-known in the art of electric 
water heater manufacture. 

In Fig. 4, there is shown a simplified exploded 
perspective view of the heating/condensing system 
58 the steam generator 72, and the distilled water 
holding system 52, as shown in Fig, 3, with the 
heating/condensing system 58 being supported on 
a stand 53 and the distilled water holding system 52 
being of a size that permits it to fit within the stand 53 
so as to be underneath the heating/condensing 
system 58. The steam generator 72 is positioned on 
top of the heating/condensing system 58- 

This arrangement keeps the floor space taken up 
by the system to no greater than that occupied by a 
water heater having the same diameter tank as that 
used for the heating/condensing system 58. Most 
domestic electric water heaters are no greater than 
835 mm in diameter and no higher than 1400 mm. 
This space above them is usually wasted and can be 
used by this system. Preferably, the distilled water 
holding system 52 is located so distillate can run 
from the condenser 50 into the distilled water 
holding systems 52 under the effects of gravity 
either below the hot water (heating/condensing) 
system 58 or next to it. 

The steam generator 72 has an evaporating or 
vaporizing tank 80 generally in the shape of a 
parallelepiped having a flat bottom surface resting 
upon the upper surface of the insulated heating/con- 
densing system 58. It includes a heating element 98 
which, in the preferred embodiment, is electrical ; a 
drain outlet port 92 for draining water; a feedwater 
inlet port 84 communicating with the conduit 22B 
through a valve 88; and a steam outlet port 82 
communicating through a steam conduit 74 with a 
condenser 50. 

To receive cold water and to supply hot water, the 
heating/condensing system 58 includes the conden- 



ser 50, a downspout 27, and an outlet port 29. The 
inlet port 25 is connected to a cold water inlet hne 
22A and to the downspout 27 which extends to a 
location adjacent to the condenser 50 near the 
5 bottom of the heating/condensing system 58. The 
hot water outlet port 29 communicates with the 
conduit 44 to supply domestic hot water. 

The heating/condensing system 58 has walls of 
generally cylindrical shape with cylindrical side 
10 surfaces. The outer shell has a horizontal flat bottom 
and top surfaces although an inner wall has domed 
top and bottom surfaces as known in the art It is 
designed to safely operate with working pressures 
up to 1050 kPa t in this respect being identical to 
t$ standards for water heaters. It is well insulated to 
minimize heat loss and has a thin metal or plastic 
external cladding to protect the insulation. The 
bottom surface rests upon the stand 53 and the top 
surface is adapted to contain the outlet port 29 for 
SO hot water and the inlet port 25 for connection to the 
downspout 27. 

To hold distilled water, the distilled water holding 
system 52 is a parallelepiped with a flat bottom 
resting on 4 feet 55 and having flat sides. It includes 
25 a distilled water outlet port 124 communicating with 
the drinking water supply system 36 (Fig- 2) through 
the conduit 48 (Fig. 3) and an inlet port 120 
communicating with the condenser 50 to receive 
distilled water for holding in the distilled water 
' 30 holding system 52 for use as drinking water. It 
includes level sensors 110, 

To receive energy over and above that from the 
condensing of steam in the condenser 50, the 
heating/condensing system 58 includes an electrical 
35 immersion heating element 150 located approxi- 
mately 25 mm above the condenser 50 and running 
preferably perpendicular to the condenser 50. A 
variable thermostat 160 is mounted immediately 
above the heating element 150. 
40 While in the above embodiment, the electric 
heating element 150 is located above the condenser 
50 v the order can be reversed or the heating element 
and condenser may be mounted stde by side. For 
this case, the two elements would most likely be 
45 parallel. However, the temperature sensor 160 must 
be mounted immediately above the higher of the two 
devices. 

The steam generator 72 can be located below the 
condenser 50, alongside the condenser 50, or above 

50 the condenser 50. Locating the steam generator 72 
above the condenser 50 gives the maximum distilled 
water production for unit energy input into the steam 
generator 72 because steam condensing in the 
steam conduit 74 runs towards and into the holding 

55 tank whereas, when positioned below the condenser 
(for example, alongside the distilled water holding 
system 52} , condensed steam runs back into the 
steam generator, thus requiring extra energy to 
re-distill. 

60 When cold makeup water is added in the steam 
generator 72, a vacuum is induced in the evaporator 
tank 80. This vacuum sucks condensate in the 
condenser 50 and connecting steam conduit 74 
back towards the steam generator 72. Placing the 

65 steam generator above the water tank minimizes the 
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drawback of distillate into the steam generator. 
Moreover, the location of the steam generator 72 
above the water tank or alongside of it makes for 
easier access for maintenance. 

Because the evaporator tank 80 is regularly 
drained, it is advantageous for it to be at a height 
sufficient to permit easy flow to a sewer drain. To 
reduce heat losses, the evaporator tank 80 and 
steam conduit 74 need to be weli insulated as does 
the heating/condensing system 58. The conduit 74 
must be sufficiently short or well enough insulated to 
reduce the loss of heat between the steam gener- 
ator 72 and the condenser 50. 

The condenser 50 should be spaced from the 
bottom of the hot water tank a sufficient distance to 
permit convection currents large enough to avoid 
temperature increases in captive water between the 
bottom of the tank and the condenser. This distance 
should not cause a temperature differential of mora 
than 28 degrees Centrigrade between the bottom of 
the condenser and its top. Generally, it should be no 
closer than 12.7 mm from the closest part of the 
bottom. 

On the other hand, the water below the condenser 
at a distance not receiving heat by contact with the 
lower part of the condenser does not contribute to 
the hot water storage. Accordingly, the lower 
condenser should be as low as possible and not a 
greater distance from the bottom of the tank than 
1/3 of the distance between the top and bottom of 
the tank. 

in Fig. 5 t there is shown a side eievational view of 
the steam generator 72 in which the evaporator tank 
80 is made out of stainless steel and formed as a 
right rectangular parallelepiped with a width of 52 
mm, a length of 254 mm and a height of 254 mm. It 
includes a lid at its upper end 106 T an electrical 
heating element 98. a drain outlet port 92 extending 
through its lower end, an outlet port 82 for steam, 
and a water inlet port 84 for feedwater in its upper 
end. 

With this arrangement, water for evaporation 
enters the water inlet port 84 and Is heated by the 
electrical heating element 98 until it vaporizes, at 
which time it is forced by pressure into the 
condenser through the outlet port 82. Periodically, 
or when the distilled water demand is satisfied, the 
remaining liquid is drained. 

Thus, as the water level falls inside the evaporator 
tank 80 due to evaporation, the float 102 and 
actuator 107 movement causes the switch 104 to 
close. This results in a signal being transmitted (not 
shown in Fig. 5) to the feedwater valve 88 to cause 
water to be added. Once the water has risen to its 
normal ievei, the switch 104 opens to terminate the 
flow of water into the evaporator tank 80. A logic 
circuit to be described hereinafter protects the 
heating element 98 from overheating in the event 
that feedwater makeup controlled by float 107 
malfunctions. 

To further protect the apparatus against overheat- 
ing in the event of a lack of adequate water, a copper 
heat tab 96 provides a path of low thermal resistance 
from the heating element 98 to the wall of the 
evaporator tank 80 on the outside of which is 



secured a high-Mmrt thermostat 90. This thermostat 
90 Interrupts electrical power to the steam generator 
should its temperature rise above 104.5°C. Fahren- 
heit, tf it opens, the steam generator 72 remains 
5 electrically isolated untS the thermostat 90 is 
manually reset. 

To supply energy to the heating element 98 which 
serves as the primary source of energy, a 120 volt 
AC source is supplied from the energy controller 
10 circuitry 68 (Fig. 2). Any type of suitable electrical 
heating element may be utilized having a rating of 
between 500 and 3,000 watts. 

To periodically drain fluid from the evaporator tank 
80, the drain outlet port 92 Is connected to a drain 
15 valve 94 for discharge through conduct 24 to the 
sewer Mne. The drain verve 94 is electrically con- 
nected through conductors 94A and 94B to be 
closed when the power Is disconnected and opened 
when it is connected. 
20 When there is concern at discharging boiling 
water from the evaporator tank into a sewer 
because, for example, plastic sewer pipes may be 
damaged by the high temperature, the drain circuit 
logic can be modified so that cold feedwater is 
25 added to the evaporator tank before the drain valve 
94 Is opened. The drain valve 94 is connected 
through bimetal disc temperature control 95 to be 
closed when power is disconnected and open when 
connected. 

30 In Fig. 6, there is shown a front elevationai view of 
the steam generator 72 showing the float 102 
connected through the wall of the steam generator 
to actuator 107 which contacts the pushbutton 
switch 104 when the float 102 drops to a low level. A 
35 deflector plate 85 Is attached to the top wail and 
extends at an angle within the steam generator in the 
path of steam flowing through the steam outlet 82. 
This angled plate 86 stops direct access between 
the agitated water surface within the steam gener- 
40 ator 72 and the steam outlet 82 to minimize dropierts 
splashing into the outlet 84 and being carried into 
the steam conduit 74 by the velocity of the steam. 

To provide chemical additives which reduce the 
amount of scale on the heating element and within 
45 the evaporator tank, the water inlet port 84 Is 
connected through a T' connection through two 
paths, which are: (1) to a solenoid-operated valve 88 
to the source of feedwater 22B to receive feedwater; 
and (2) through a feedwater chemical pump 103 to a 
50 source of feedwater chemicals 1 05 to provide known 
additive chemicals in a manner known in the art. 

The chemical pump may be any small metering 
pump activated automatically In response to the 
same electrical signal as feedwater valve 88 to 
55 supply metered increments of chemicals during 
feedwater addition. A suitable pump is the pump 
sold by Dias Incorporated, Box 3188, Kalamazoo. 
Michigan 49003, U.Sj\. 

Water close to boiling temperature can cause 
SO problems with modern plastic sewer systems. To 
avoid dumping near boiling water to drain when the 
evaporator tank 80 is periodically drained, the 
bimetal disc temperature control 95 is mounted 
against the outside of the evaporator tank 80 
65 adjacent to the high-limit thermostat 90. The bimetal 
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disc temperature control 95 is a single-pole, double- 
throw electrical switch activated by a bimetal disc. At 
high temperatures, the switch adopts one position; 
white below a desired temperature, it switches to a 
second position. 

In operation, when the steam generator 72 (Rg* 2} 
shuts down and the evaporator tank 80 needs to be 
drained, power is connected to the common 
terminal of the bimetal disc temperature control. If it 
senses a temperature above 82° C, this power is 
relayed to the fresh water solenoid valve 88 (Fig. 5) 
and cold water is added to the evaporator tank 80 
until the temperature of the disc falls below 82°C. 
This results in the SPOT switch changing position 
and power being removed from the water solenoid 
86 (Fig 5) and connected to the drain valve coil 
terminal 94A which results in the drain valve 94 
opening and the evaporator tank 80 being drained. 

in Fig 7 there is shown a schematic circuit 
diagram of control circuitry utilized to control the 
heating element 98 and the feedwater valve 88 
having a source of 120 volt AC power 170 A which 
may be supplied by the main power source m the 
house through the energy controller circuitry 68 
(Fig 2) the high-limit thermostat 90, the pushbutton 
switch* 104. a relay 108, the element 98C of the 
heating element 98 (Fig. 5), the solenoid winding 88C 
of the solenoid controlled feedwater valve 88 (Fig. 5), 
the motor winding 94C of the drain valve 94, and the 
bimetal disc temperature control 95 (Fig, 6). 

The high-limit thermostat 90 is electrically con- 
nected in series with the source of AC potential 70A 
through terminals 90A and 90B so that when the 
temperature exceeds the preset limit, it opens and 
cuts off power to the remainder of the circuit. Thus, 
power is cut off from the element 98C irrespective of 
the position of the relay 108. 

Terminal 90B of the high-temperature thermostat 
90 is electrically connected to one input terminal 
104A of the pushbutton switch 104, the other 
terminal 104B being electrically connected to one 
side of the relay winding 1Q8A. The other end of the 
solenoid relay winding 108A is electrically connected 
back to the source of AC power 70A so that the 
solenoid coil 108 A of the relay 108 is energized when 
the float 102 (Fig. 5) closes the pushbutton switch 
104 to connect the AC power through the solenoid 
winding 108A, 

The relay 108 is a singie-poie, double-throw relay 
having its common contact electrically connected to 
terminal 90B to receive power unless the tempera- 
ture of the high-temperature thermostat 90 is 
exceeded. The normally closed contact is electrically 
connected to terminal 98A of the heating element 98, 
the terminal 98B being connected to the source of 
power so that when the armature is closed against 
this contact and the thermostat has not been 
actuated by an excessive temperature, the element 
98C is energized. 

The normally open contact of the relay 108 is 
electrically connected to terminal 88A of the sole- 
noid coil 88C and the terminal 88B is electrically 
connected to the source of power so that the 
solenoid-operated valve 88 (Fig. 5} is actuated when 
power is supplied through the thermostat 90 and the 



armature of the retay 108 is in its second position. 
The heater is disconnected at that time. 

With this arrangement, a temperature so high as 
to activate the high-temperature thermostat 90 will 
5 disconnect the power. Operation will cease until the 
high-limit thermostat 90 is manually reset If the 
water drops below that sensed by the float 102, 
(Figs. 5 and 6) the relay 108A is energized by the 
pushbutton switch 104 closing, thereby actuating 
10 the solenoid-operated feedwater valve 88 and ad- 
ding water. At the same time, the element 98C is 
disconnected from power. When the water reaches 
its desired level, the coil 108A is deenergized and 
power again applied to the element 98C. 
75 The bimetal disc temperature control 95 is a 
single-pole, double-throw switch activated by a 
bimetal disc. The common terminal receives power 
through conductor 116 from the holding tank level 
sensor 110 (Hg. 3). The normally closed contact (at 
20 high temperature) is connected electrically to feed- 
water valve coil terminal 88A. The other contact is 
connected to the drain valve motor coil terminal 94A. 

When power is connected through conductor 116, 
the action that follows depends upon the tempera- 
25 ture of evaporator tank 80. if it contains very hot 
water the bimetal disc temperature control 95 will 
cause power to be applied to the coil of water 
solenoid 88. Cold water will be added to the boiling 
tank cooling down the contents until the failing 
30 temperature activates the bimetal disc switching 
over from the feedwater valve coil BSC to the drain 
valve motor coil 94C. The drain valve 94 opens and 
the cooler contents are drained to sewer. 

in Fig. 8, there is shown a front elevat tonal view of 
35 the distilled water holding system 52 (Figs. 2, 3 and 
4) which is shaped as a right regular parallelepiped 
with one side being 380 mm long, the other side 
being 280 mm long and the height 254 mm so as to ftt 
underneath the water tank 59 (Fig. 3). It contains a 
40 circular lid 1 18 and a level sensor 1 10, an outlet port 
124, an overflow tube 24E and a filtered vent 123. The 
lid 11s may be opened to obtain access to the 
interior. The inlet port 120 interconnects with the 
conduit 54 to receive distillate from the condenser 
45 50. The sides of the distilled water holding system 52 
are formed from stainless steel. 

The level sensor 110 consists of afloat assembly 
113 and a pushbutton switch 114 with an actuating 
lever 112. The pushbutton switch 114 is chosen to 
50 have an operating force-the force needed to be 
applied at the end of the actuating lever 1 12 to cause 
the switch to close-slightly less than the weight of 
the float assembly 113. The release force for the 
switch is much less than the operating force. For 
55 efficiency, it is desirable for the water level to be able 
to fall a distance from full, representing at least 5.7 
litres of distilled water before the steam generator 72 
Is activated. If this represents a vertical drop in the 
level of a predetermined height, then the actual float 
SO geometry must be chosen so that the weight of 
water displaced over the distance of the predeter- 
mined height is equal to the difference between the 
operating force and release force of the pushbutton 
switch 114. 

$5 To convey distilled water to the drinking water 
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supply system 36 (Fig. 2), the outlet port 124 is 
situated at the base of the tank connecting wfth 
conduit 48 (Fig. 2)- To permit overflowing of the 
distilled water holding system 52 in the event of 
malfunction of the level controller, the top of an 
overflow tube 24E communicates with the interior of 
the distilled water holding system 52 at a port 122 
and extends downwardly where it communicates 
with a sewer inlet. The port 122 is positioned 
approximately 12.7 mm from the top of the distilled 
water holding system 52 to avoid uncontrolled 
overflowing through the filter vent 123, 

The overflow port 122 and conduit 24E are 
plumbed with a sufficient gap between the end of 
conduit 24E and the maximum water level possible in 
the sewer drain so that contaminated water from the 
sewer cannot be forced back into the distilled water 
holding system 52. The gap in the plumbing is at 
least 25 mm. A conventional vent for replacement air 
is provided as shown at 123, 

To remove distilled water on demand, the outlet 
port 124 is located substantially at the bottom of the 
container for the distilled water holding system 52 
and is connected to the inlet port of a demand pump 
125. The outlet port of the demand pump is 
physically connected through a filter 127 to a conduit 
34 and from there to the faucet system or to 
icemakers or the like indicated schematically at 16 
(Fig. 1 ). The demand pump is available on the market 
and is a pump in which the opening of a water faucet 
causes a drop in pressure at the outlet port and 
automatically activates the pump. Such pumps are 
sold by Shurflo, Inc., 1400 Cerritos Avenue East. 
Anaheim, Calif ornia 92805, and a suitable one is sold 
under model number 2152-07-982-14. Any suitable 
filter containing standard granular activated carbon 
may be used to remove those impurities not 
removed by distillation. 

j n Fjg g there is shown a schematic, elevationa! 
view of the heating/condensing system 53, which is 
generally cylindrical in the manner of standard 
household hot water tanks. This embodiment in- 
cludes a suitably modified electric water heater, 
manufactured by Dayton Electric Manufacturing Co., 
5959 West Howard Street, Chicago, Illinois 60648, 
model number 3E201J, having a capacity of 1 60 litres 
and containing within it the standard cold water 
downspout 27 {Fig, 3) extending close to the bottom 
heating element and thermostat for receiving cold 
water from the cold water supply at inlet port 25. A 
hot water outlet 29 is connected to the hot water 
system by a conduit 44 {Fig. 3). The modifications to 
the Dayton water heater are an additional element 
mounting hole 25.4 mm above and 90 degrees 
rotated from the lower element fitting. 

To supply heat to the water near the bottom of the 
heating/condensing system 58, the condenser 50 is 
positioned where normally there would be a lower 
heater element and it communicates with steam inlet 
74 from the steam generator 72 (Figs. 4 and 5) and a 
condensed distillate outlet conduit 54 communicat- 
ing with the distilled water holding system 52 (Figs. 4 
and 8). 

To protect against internal pressure damage or 
excessive temperature, a standard temperature and 



pressure relief valve 170 is mounted near the top of 
the heating/condensing system 58. To permit drain- 
ing of the tank, a standard drain valve 172 communi- 
cates near the bottom of the heating/condensing 
$ system 56. The condenser 50 Is mounted within 76 
mm of the bottom adjacent to the water inlet tube 27. 

To provide heat when the demand for diettfled 
water has been satisfied, there is mounted a 
standard electrical heating element 150 wtthln 25 
10 mm immediately above and preferably perpendicular 
to the condensing element 50. Immediately above 
the element 150 and within 76 mm of it there is 
mounted, In contact wfth the side of the heating/ 
condensing system 56, a variable thermostat 160 
15 and a high-limit thermostat 162. 

The thermostats 160 and 162 are electrically 
connected to the electronic switch 163 (Fig. 3) in a 
manner to be described hereinafter in connection 
with specific circuits. The switching temperature of 
20 the thermostat 160 Is set to give the desired hot 
water temperature. The thermostat 162 Is factory set 
at a temperature: (1) sufficiently low to prevent 
excessively hot water from being drawn from the 
heater; and (2) higher than thermostat 160. This 
25 temperature is typically 82° C. 

The closing of thermostat 160 causes the input of 
heat to begin. Provided there is a demand for 
distilled water the steam generator 72 will be turned 
on. Should there be no demand for distilled water, 
30 heating element 150 wtH be energized. Hot water Is 
maintained at the proper temperature using either 
the distilled water system or element 150, 

When the water inside the heating/condensing 
system 58 requires heating, the thermostat 160 
35 closes. This system causes the energy controller 
circuitry 68 (Fig, 2), to activate: (1) the steam 
generator 72 when there is a demand for dlstNled 
water; or (2) the heating element 150 when there Is 
no demand for distilled water. 
40 In this manner, provided there is a requirement to 
produce distilled water, the demand for hot water Is 
always met using the steam generator 72 and 
condenser 50 as the energy source, thereby making 
the most efficient use of the energy needed for 
45 distilling. 

The heater itself is largely conventional and 
adapted for use in the Invention. The novelty is in the 
adaptations and in its cooperation with the other 
elements as described In this case. 
50 In Fig . 1 0, there Is shown a perspective view of the 
condensing element 50 having a bracket 136, tubes 
132 and 134 entering the hot water tank 59 (Fig. 4) a 
set of loops of tubes 140 integrally formed with tubes 
132 and 134, and a pressure rise 141 in tube 132, The 
55 tubes 132 and 134 are positioned sufficiently close 
to fit conveniently through a small opening closed by 
the bracket 1 36 and the set of loops of tubes 140 has 
a larger surface area to permit adequate heating 
within the water heater diameter. For mis purpose, 
60 the loops are no more than 180 mm apart. 

To permit the sealing of the tubes in the water 
heater, the bracket 136 includes 4 bolt holes 138A t 
138B, 138C and 138D adapted to compress the 
bracket 136 against a gasket to sealingty close the 
65 bracket water heater walls. The tubes 132 and 134 
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also sealingiy engage the bracket and pass there- 
through, with the tubes 132 and 134 forming two 
other loops 142 and 143 of the set of loops of tubes 
140 in the preferred embodiment With this arrange- 
ment, the condensing element 50 may be easily 
removed from the water heater to clean it. 

The ioops 140 contain a sufficient number of 
lengths to provide ready heat transfer and adequate 
pressure drop to cause the vapor to be condensed 
into water in their interior. They have a length no 
greater than the length of the diameter of the water 
heater and each length is spaced from the other a 
sufficient distance to permit convection of water 
therein between, and at least 3.2 mm. In the 
preferred embodiment, the tubes are 9.5 mm 
diameter, stainless steel tubing bent to fold into the 
four lengths. Preferably, the lengths slope down- 
ward to insure flow of condensate. 

For a condensing element to be utilized efficiently 
and effectively as the primary source of heat for a 
water heater, it must: (1) be located dose to the 
base of the heater tank; (2) be surrounded by the 
water to be heated ; (3) have the correct surface area 
and pressure drop to give good condensing and 
cooling; (4) have the correct geometric shape to 
give optimum cooling of the condensate; (5) 
produce hot water with a controlled maximum 
temperature; and (6) be able to be removed easily 
for cleaning and/or replacement. 

The condensing element 50 is designed to either 
replace the existing electric heating element which 
has been located close to the base or to be located 
near it. In one embodiment, it is made from 9,5 mm 
outside diameter stainless steel tubing having a wall 
thickness of 0.71 mm. The internal surface area is 
approximately 254 square cms per cm of length. Its 
actual length is 1650 mm and it provides a surface 
area of 420 square cms for condensing and cooling. 
The pressure drop through it must be at least 12.7 
mm of water gage for proper condensation and 
should be no more 11.43 metres of water for 
economy. In the preferred embodiment, it is 10.2 mm 
of water gage when condensing 1,500 watts. 

The foldback type element is installed with the first 
half of the tubing being horizontal and the second 
half horizontal but displaced vertically below the first 
half. This insures that the coldest water is available 
for cooling. The condensing element 50 can be 
removed readily for cleaning as required. The 
outside surface can be coated with Teflon (a 
trademark of Dupont Corporation for polyfluore- 
thylene) (si)verstone) or coated with a similar 
material that will minimize fouling. 

In general, the condenser 50 should have an 
outside surface area: (1) of 6.5 square cms of tube 
surface area for every 15 to 30 watts of power used 
in the steam generator; and (2) in the range of 
between 161 and 1290 square cms. The tubes 
should have: {1} a wall thickness of between 2.5 mm 
and 0.25 mm; and (2) a total tube length of between 
635 and 3800 mm. The actual dimensions are 
selected to provide the proper; (1) pressure drop; 
(2) time within the tubes for the steam; {3} heat 
transfer characteristics; and (4) condensing area to 
give efficient condensing and cooling based upon 



the energy input and the material heat transfer 
characteristic. 

To increase transit time lor condensate tn the 
condenser 50, and make maximum use of the 
5 available surface for heat transfer, a weir or other 
obstruction 141 is included. The weir 141 is: (1) 
lower at its uppermost inner wall than the upper 
inner wall of the top set of loops 142 so that water in 
the top set of loops 142 may flow freely out of tube 
70 132 by gravity; (2) raised by at least one diameter; 
and (3) its lower inner wall is higher than the top of 
the inner wail of the lowest run in the bottom set of 
ioops 143 to accumulate water in the bottom run. 
Preferably, it is positioned to only hold water in the 
75 lower tube of the lower set loops 143. Of course, the 
weir 141 could be located on the inside of the 
bracket 136. 

The flange on the condenser 50 can be made in a 
number of forms to be compatible with methods 
20 used by various water heater manufacturers for 
mounting and seating electric heating elements in 
their water heater tanks so that the condenser 50 
can be used as a direct electric element replacement 
in any such water heater for certain embodiments of 
25 this invention. 

In Fig. 11, there is shown a combined condenser 
and electric heating element 51 consisting of 
condensing tubular bundles 141 and an electric 
element 151 interconnected through a common 
30 flange 137 which is similar to the conventional flange 
for the lower heater in many electric water heaters. 
This flange includes a plate accommodating an 
upper inlet pipe 134A and a lower outlet pipe 132A as 
well as insulated terminals 153 for the electrical 
35 element 151Jt is mounted by bolts passing through 
the four bolt holes 138A - 138D, The condenser pipe 
includes a section of loops, the upper loop being 
142A and the lower loop 143A. 
The flange 137 has bolt holes no further from the 
40 center of the plate than 76 mm and, in the preferred 
embodiment, the plate is 63.5 mm wide by 63.5 mm 
high and the bolt holes are 9.5 mm from the sides at 
each of the four corners, tn the preferred embodi- 
ment the apertures for receiving the pipe inlet and 
46 outlet 134A and 132 and the element 151 all fall 
within a circle which, in the preferred embodiment, 
has a radius of 14 mm and should be within a radius 
of 6.3 to 51 mm. 

To provide sufficient surfaces for the condenser 
50 51, the upper loop 142A includes first and second 
interconnected portions parallel to each other with 
the second interconnected portion extending from 
the distal end of the first and returning in a horizontal 
plane half the length of the first section, at which 
55 point it contains a vertical section interconnected to 
the second loop 143A. The second loop 143A 
includes a pipe extending from the mid-section of 
the first pipe of the loop 142A to its distal end and a 
horizontal section extending directly under the first 
60 section and a second horizontal section returning to 
the outlet 132A in a plane vertically under the first 
section of the first loop 142A and parallel to the other 
sections of pipe in the bottom loop 143A, The 
electrical element 151 contains two lengths parallel 
05 to each other, one vertically under the other and 
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both being in a plane parallel to the first section of 
pipe and the last section of pipe of the loops 142A 
and 143A, respectively, and in a piane aligned with 
the second pipe of the loop 142A and the first 
section of the loop 143A. 

In Fig. 12 is shown an embodiment of the heattng 
elements of Fig. 11 with an internal insulating sleeve 
139 When the electric element 151 of the combined 
condenser and electric heating element 51 Is used to 
provide energy for heating water, all of the heat 
energy from the element is absorbed by the water. 
The first 25 mm or so of the element inside the flange 
contains a low resistance conductor and littie heat is 
generated in this area. It is the heat flowing from the 
water through the wall of the water heater that will 
cause the variable thermostat 160 (Fig. 9) to open. 

When the steam condenser 141 (Fig. 11) of 
heating element 51 is used as the source of energy 
for water heating, steam will condense inside 
conduit 134A (Fig. 11). While insulating the outside 
of the conduit will minimize losses, the metaJ to 
metal connection between the conduit 134 and the 
mounting flange 137 will provide a good heat path so 
that some energy will fiow from the conduit Into the 
flange and from the fiange into the outside of the 
water heater tank. This path can result in the 
temperature at thermostat 160 being established not 
only by the temperature of water inside the tank but 
also by the heat escaping from the conduit-to-fiange 
contact. The thermostat will open and stop energy 
input to the water heater at a lower water tempera- 
ture. The insulation is one method for interrupting 
this heat path and preventing false turn-off of energy 
input. 

in Fig, 13, there is shown a schematic circuit 
diagram of energy controller circuitry 68 and a 
secondary heating circuit 69 which circuits may be 
utilized to: (1) receive 120 volt AC power from the 
primary energy source 76 (Fig. 2), 240 voit AC power 
from the secondary energy source 78 (Fig. 2); (2) 
apply 120 voit AC power through conductors 70A to 
the steam generator 72 {Fig. 2) ; (3) apply 120 voit AC 
power through conductor 116 to the bimetal disk 
temperature control 95 (Fig. 6); and (4) apply 240 
volt power to the heating/condensing system 58 
(Fig, 2) through conductors 188. 

To accomplish the above purposes, the energy 
controller circuitry 68 includes the variable and 
high -limit thermostats 160 and 162, the pushbutton 
switch 114 and a solenoid-operated switch 163. The 
secondary heating circuitry 69 includes for this 
purpose the electrical heater element 150 and a 
solenoid-operated switch 174. The heating element 
150 is electrically connected to the secondary 
energy source of 240 volts AC 78 through the 
solenoid-operated switch 174. 

To apply power through conductors 70A to the 
steam generator 72 (Figs. 2 and 5). a first of the 
conductors 70A is electrically connected to the 
pnmary energy source 76 and the second conductor 
Is electrically oonnectabte through the single-pole, 
double-throw relay switch 163 to the primary energy 
source 76 through armature 168 of relay switch 163, 
the variable thermostat 160 and the high-limit 
thermostat 162 so that when solenoid coil 164 of the 



solenoid relay switch 163 is energized, the colt of 
solenoid switch 174 Is deenergized and the contacts 
of sotenoid switch 174 are opened. The steam 
generator 72 is energteed by the application of 
5 power through conductors 70A, 

The relay switch 163 Is energized by the pushbut- 
ton swttch 114 closing when the float assembly 113 
(Fig. 8) indicates that water has dropped to a 
predetermined level and Is deenergized at a higher 
10 level by the opening of pushbutton swftch 114 
(Fig. 8) when the float rises' close to the overflow 
port 122, thus creating one condition tor energiza- 
tion within a range of levels of distilled water within 
the distilled water holding system 62. 
tS Output power for the steam generator 72 is 
provided at 70A and Is connected according to the 
circuit diagram shown in Fig. 7. This results in steam 
being produced and passing Into condenser 50 
where it condenses. The distilled water so produced 
20 flows into the distilled water holding system 62 
(Fig. 4), The energy of condensation and cooling 
passes Into the water surrounding the condenser 50 
which then is displaced by cooler water with the 
hotter water rising. Secondary power of 240 volts AC 
25 is connected to 18B for use by the electric heating 
element 150 when there is demand for hot water but 
not for distilled water. 

Demand for hot water is indicated by thermostat 
160 being closed. Demand for distilled water is 
30 indicated when the level in the distilled water holding 
system 52 falls below the level at which pushbutton 
switch 1 14 is closed. This is approximately 5,7 litres 
below the level at which pushbutton swttch 114 
opens to indicate that distilled water demand has 
35 been satisfied and that steam generator 72 islo shut 
down. Once the dernaod for distilled water has been 
satisfied, approximately 6.7 litres can be used before 
the system Indicates a new demand. 

In operation, the water level tn the distilled water 
40 holding system 52 (Rg. 8) fans to a level due to the 
use of distilled water that closes the pushbutton 
switch 1 14. This energies coll 164 in the single-pole, 
double-throw relay 1 53 resulting in switch armature 
166 adopting the normafly open position. 
45 When there is a need for heat to raise the 
temperature of the water inside the heating /conden- 
sing system 58 to its desired level, thermostat 160 
closes. Electric power is then supplied through 
cable 70A to the steam generator 72 (Rg, 5). 
50 Distillation proceeds with distilled water being 
collected in the distilled water holding system 52 and 
the temperature of the water In the heating/conden- 
sing system 53 Increases, Distillation continues until 
either the distilled water demand is satisfied or the 
55 hot water demand is satisfied. 

When there is no demand for distilled water, the 
relay coil 164 is deenergized and armature 168 
adopts the normally closed position. Armature 168 
then directs power to the switch 174 closing rts 
60 contacts. Any demand for hot water Is then serviced 
from the secondary energy source 78 through cable 
18B and heating element 150 (Figs. 2 t 4 and 9), 

The drain vah/e 94 of the steam generator 72 is 
connected by conductor 116 (Fig, 7) so that as long 
65 as there is a demand for distilled water, the drain 
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valve is closed. When demand has been satisfied, 
power is directed to the bimetal disc temperature 
controller 95 (Fig, 7), Additional water is added to 
lower the temperature inside the evaporator tank SO 
and then the drain valve is opened to drain the 
contents of the evaporator tank 80 (Rg. 5) to the 
sewer, thereby removing water with Ngher concen- 
tration of impurities due to the distillation process. 
By such regular draining, concentrations are kept 
tow and scaling inside the evaporator tank 80 is 
minimized. 

In Figs. 14 and 15, there is shown an elevational 
view and a schematic circuit diagram of an embodi- 
ment of hot water heater similar to the embodiments 
of Figs. 9 and 13 in which the heating/condensing 
system 58A has an additional heating element 180 
added approximately 1/3 down from the top of the 
tank. A further variable thermostat 165 and high-limit 
thermostat 167 are added immediately above the 
electric heating element 180. 

The variable thermostat 165 is of a more complex 
nature than the one deployed above the lower 
element 150. It has an additional contact so that 
when the preset temperature is reached, power is 
removed from one contact and made available at the 
additional contact. 

The upper element 180 is added to improve rate of 
recovery from high hot water demand. It is common 
in electric water heaters with capacities of over 75 
litres and almost universal with larger units, Should 
the temperature at variable thermostat 165 fall below 
set point, the high-limit thermostat 167 closes and 
supplies power to the upper element 180 and the 
lower element 150 is isolated. Once the temperature 
at the top of the tank reaches set point, variable 
thermostat 165 switches power to the lower ele- 
ment. Except in cases of extreme demand for hot 
water, the upper element 180 is not used. 

The arrangement of heating elements 150 and 180 
together with high-limit thermostat 167 and variable 
thermostat 165 are typical for two element electric 
water heaters. The novelty is in the replacement of a 
direct operating variable lower thermostat by a 
variable thermostat that indirectly operates solenoid 
switch 174. 

If preferred, energy control circuitry 68 (Fig. 13) 
and secondary heating circuit (Fig. 15) can both be 
supplied from a single source of electricity such as 
240 volts AC. To keep within the wiring specifica- 
tions for supply to standard two element electric 
water heaters and maintain maximum recovery, it 
becomes necessary to modify logic so that no more 
than one electric heating element can be energized 
at any one time whether it be the upper heating 
element 180, lower heating element 150, or the 
evaporating tank heating element 98 (Fig. 5), The 
need for the lower over temperature thermostat 162 
then disappears as top over temperature thermostat 
167 when opened will remove power from ail heating 
elements including the steam generator 72 (Fig. 5). 

In Fig. 16 there is shown the preferred embodi- 
ment for domestic combined hot water and distilled 
water system 12 (Fig. 1). The steam generator 72 is 
mounted on top of the distilled water holding system 
52 to force a distiller unit 73 that can sit alongside the 



water heater 58A. It couid also sit below the water 
heater 58A if space was at a premium. 

Combined condenser and electric heating ele- 
ment 51 containing both the electric element 151 
5 and condensing loops 141 A {Rg, 11) is installed in 
place of the conventional electric heating element 
150 (Fig. 4). 

A distiller control box 155 is mounted on top of the 
heating/condensing system 58A. 
10 In Fig. 17 there is shown a circuit diagram useful in 
the embodiment of Fig. 16. It is designed to operate 
off the 240 volt power supply for a conventional two 
element electric water heater. 

Control box 155 is designed to receive the 240 volt 
15 cable 18, be a termination point for the internal wiring 
of the water heater, and contain a female outlet to 
provide power to the distiller 73 (Fig. 16) and receive 
signals from level sensor 110. Relay 163 is mounted 
in the control box 155 so that when plug 157B is 
20 removed from the control box 155 t the water heater 
will operate conventionally. Hence, any operational 
problem with the distiller will not jeopardize normal 
hot water capacity. 

Operation of the system is similar to that de- 
25 scribed for Figs. 13 T 14 and 15 except the three 
electric heating elements 180, 151 and 98 are 
supplied from a single source of 240 volt power. 
When top element 180 is activated, power is 
unavailable for either the lower electric element 151 
30 or the steam generator electric element 98. 

Electric element 151 should be as large as 
practicable but not exceeding 4500 watts. In the 
preferred embodiment It is 2500 watts. 

The circuit for the steam generator, shown 
35 generally as 72 in Fig. 17, is identical to that shown in 
Fig. 7 and described earlier. Similarly, the control 
circuit using level sensor 110 and relay 163 is 
identical in operation to that shown in Fig. 13 
generally at 68, The circuit for water heater control, 
40 shown generally as 58 A, is similar to that of Fig. 15 
and described earlier. 

Switch 121 is used to isolate demand pump 125 at 
start-up when there is no water in the holding 
system 52, Switch 129 is used to turn the distiller off 
45 and allow the water heater to operate conventionally. 
It can be used for instance when the distiller is shut 
down to inspect and possibly clean the steam 
generator 72. The demand pump will be able to 
continue to operate on demand during such times. 
50 in Fig. 18 there is shown an elevational view of an 
embodiment of hot water heater and still including a 
simplified version of the hot water heater of Fig. 14 in 
which the heating/condensing system 58 does not 
have a lower electric heating element 150 (Fig. 14). 
55 The condensing element 50 directly replaces the 
lower heating element in a standard two element 
electric water heater. 

Variable thermostat 160A is identical to the top 
variable thermostat 165 having an additional contact, 
60 so that when the preset temperature is reached, 
power & removed from one contact and made 
available at the additional contact. 

The distilled water holding system 52 is similar to 
that shown in Fig. 8 except the float assembly 1 1 3 is 
65 set much lower in the tank so that pushbutton switch 
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114 closes when the water level has fallen to the 
minimum desirable quantity of distilled water in the 
holding system. A solenoid actuated hot water dump 
valve 181 is instated in the hot water line 44 (Fig. 4) 
downstream of the water heater so that* when ft is 
activated, hot water is released to sewer, 

In Fig. 19, there is shown an energy controller 68 
for the embodiment of Fig. 18 having a hot water 
dump valve 181, pushbutton switch 114, a variable 
thermostat 160A, a high-limit thermostat 162, a 
source of primary energy 76, terminal 70A and 
conductor 116, 

Conductor 116 is connected to the bimetal disc 
temperature controller 96 (Figs. S and 7} to first add 
cold water and then drain the liquid from the steam 
generator as described in connection with Figs. 6 
and 7. The common contact of thermostat 160A is 
connected through high-limit thermostat 162 to the 
source of primary energy. The low temperature 
contact is connected to terminal 70A. The high 
temperature contact of thermostat 150A is con- 
nected to the common contact of pushbutton switch 
114 while the normally open contact is connected to 
the solenoid of the hot water dump valve 181. The 
normally closed contact of pushbutton switch 114 is 
connected to conductor 116, 

in operation, when variable thermostat 160A 
closes, power is directed from terminals 70A of the 
energy controller 68 (Fig, 2) to the steam generator 
72 (Fig. 2), Distilled water is produced and the 
temperature of water in the heating/condensing 
system 58 is raised until the preset temperature is 
reached and thermostat 160A opens. This provides 
power to pushbutton switch 114, 

if pushbutton switch 114 is closed, thus indicating 
less than the required level in the distilled water 
holding system 52, the hot water dump valve 181 
opens and hot water is dumped to drain until cold 
water entering the heater/condenser system 58 
causes thermostat 160A to close, reapplying power 
to the steam generator 72 through conductors 70A. 

When the level in the distilled water holding 
system 52 is above the minimum level, pushbutton 
switch 114 is open. When the preset temperature is 
reached in the heating/condensing system 68, 
variable thermostat 160A will open applying power to 
the pushbutton switch 114- Because it is open, 
power is not applied to the hot water dump valve 
181. However, power will be applied to conductor 
116 initialing draining of the evaporator tank 80 
(Figs. 5 and 6)- Secondary heating circuit 69 (Fig. 20) 
is totally independent of energy controller circuitry 
68. It is activated only when heavy demand is made 
on the hot water system. 

This approach is attractive when the energy 
requirements to produce distilled water approxi- 
mately equal the energy requirements to meet hot 
water demand, tf hot water demand exceeds distilled 
water usage, excess distilled water will be over- 
flowed to drain. If distilled water usage exceeds 
normal hot water usage, hot water will be dumped to 
drain in order to meet the distilled water demand. 

The secondary heating circuit 69 (Fig. 20) includes 
the secondary energy source 78 (Fig, 2), the variable 
thermostat 165, the high-level thermostat 167 and 



the upper heater element 180, With this circuit, the 
upper heating element is energized to supply short 
term hot water demand as described in connection 
wtth Rg. 15. 

5 tn Fig. 21, there Is shown another embodiment of 
combination still and hot water system having a 
preheating/condensing system 232, a distfiied water 
holding system 52, and a hot water heater 234. The 
energy from condensing steam and cooling distillate 
m supplies heat to the preheater tank 236, and the 
preheater tank 236 supplies water to the water 
heater 234 which provides hot water for us<3 In the 
home, apartment building, hotel or other building. 
The combination still and hot water system is 
15 similar to that in Rg. 3 except that: (1) a preheater 
tank 236 Is used which Is similar to the hot water 
heater 59 (Figs. 3 and 4) except smaller in size but It 
is supplied wtth heat tn a (ike manner by steam from a 
steam generator and receives cold water as hot 
20 water is used; {2} the preheating/condensing sys- 
tem 232 does not communicate directly with the hot 
water system but instead communicates with the hot 
water heater 234 to supply water to it, and the hot 
water heater 234 does not communicate wtth the 
25 steam generator nor the distilled water holding 
system 52; (3) the hot water heater 234 operates 
normally even though it may be a gas hot water 
heater or the like; and (4) the preheater tank 235 
contains no secondary method of heating, 
30 The steam generator 72 supplies heat to the 
preheating/condensing system 232 only when there 
is a demand for distilled water and when the 
temperature of the water In the preheater tank 236 is 
below its preset value. 
35 To directly supply hot water, the hot water heater 
234 communicates at its upper end with the hot 
water supply system 46 (Rg. 2} through a conduit 
44A and receives water from the preheat tank 232 
through a conduit 236 which communicates wtth a 
40 downspout 239 that extends to a lower location near 
the internal heater within the hot water heater 234. 
This heater may include an upper heater and 
thermostat and a tower heater and thermostat to 
operate normally to supply long-term hot water 
45 demand as well as short-term demand. In either 
case, as water is drawn through the conduit 44A by 
users of hot water, new water flows under pressure 
from within the preheater tank 236 into the hot water 
heater 234 to replace the water that has been 
50 removed. 

To supply heated water from the preheater tank 
236 to the hot water tank 234 through the conduit 
238, the preheater tank 236 communicates wtth the 
conduit 236 near Its upper end so that pressure 
55 forces fluid into the hot water heater 234. As water is 
drawn from the preheater tank 236, cold water from 
the cold water supply flows into the preheater tank 
235 through a conduit 22 to replace the lost water tn 
a manner normal in conventional water heaters, 
eo The preheating/condensing system 232 includes a 
high-limit thermostat 162 t variable thermostat 160, a 
preheater tank 236, and a condenser BO. The 
condenser 50 recetves steam from the evaporator 
and supplies distilled water to the holding tank in the 
65 same manner as the embodiment of Fig. 4, but 
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suppiies heat through the condenser 50 to the 
preheater tank 235 rather than the hot water tank 
234 and the cold water pipe extends downwardly to a 
location adjacent to those elements so that, as water 
is drawn from the preheater tank 235 through the 
conduit 236, cold water flows to a location near the 
bottom to be heated by the condenser 50 and rise. 

The steam generator and controls are like those 
shown in Figs. 5, 6 and 7 and the distilled water 
holding system 52 is like that shown in Fig. 8. The 
energy controller circuitry 68 is the same as that 
shown in Fig. 13 except there is no secondary 
heating circuit 69. 

In operation variable thermostat 160 is set to a 
similar value to the value set on the water heater 234, 
Operation is like that described for Figs. 9 and 13 
except there is no secondary heating element 150, 
Hence, the steam generator is only activated when 
there is demand for distilled water and preheater 
thermostat 160 is closed. During and subsequent to 
the operation of the steam generator water passing 
out of the preheater tank 235 to the water heater 234 
through conduit 236 to replace hot water drawn 
through conduit 44A is higher in temperature than 
the cold water flowing through conduit 22 and hence 
requires less energy input in the water heater 234 to 
bring it up to the desired hot water temperature. 

Should there be no demand for distilled water no 
heat energy will be input in the preheater tank 235 
and the temperature of water entering the water 
heater 234 will be the same as in conduit 22. should 
there be no draw-off of hot water but a large 
draw-down of distilled water the temperature of 
water in preheater tank 235 will rise and cause 
variable thermostat 160 to open removing power 
from the steam generator. 

(f the distilled water demand has not been 
satisfied the steam generator 72 will be energized 
when thermostat 160 again closes as a result of 
either the draw-off of water through conduit 44A or 
cooling due to heat losses, or a combination of both. 
To reduce heat loss, preheater tank 235 and conduit 
236 should be well insulated. 

In Fig. 22, there is shown a simple embodiment of 
combined stili and hot water heater suitable for 
recreational vehicles or cabins or the like. The steam 
generator 72A is a right cylinder of approximately 
178 mm diameter by 203 mm high having aflat base 
and a removable lid that can seal to contain steam. 

A flexible conduit 74A connects the steam 
generator 72A to the condenser 50. The steam 
generator contains a high-limit thermostat 90 and 
electric heating element 98. It contains no form of 
level control or drain mechanism. Water heater 59 is 
a standard 38 litre electric water heater of a type 
made by Dayton Electric Manufacturing Company, 
5959 W. Howard Street, Chicago, Illinois 60641, with 
designation 3E110J. The condenser 50 replaces the 
heating element in the water heater. Distilled water is 
collected in the glass container 53. 

in Fig. 23, there is shown a schematic circuit 
diagram of an energy control system for controlling 
the combined still and hot water heater of Fig. 22 
having a timer 169, a pushbutton switch 167, a relay 
251, a variable thermostat 160, first and second 
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high4imit thermostats 162 and 90. The relay 251 
includes first and second normally open switches 
250 and 252 and relay coil 254. This circuit is similar 
to prior embodiments but specifically intended for 
use in recreational vehicles. 

In this operation of the embodiment of Fig. 23, 
steam generator 72A {Ftg. 22) is removed by 
uncoupling the lid and if necessary unplugging an 
electrical cord. Any residual matter from previous 
distillation cycles is emptied and the container 
rinsed and filled with cold water to a level approxi- 
mately 38 mm below the top. The lid is replaced and 
tightened in place. Switch 167 is momentarily 
depressed to start the process. 

When switch 167 is depressed, provided the 
temperature of water in the water heater 59 is below 
set point, the coil of relay 251 is energized causing 
both switches to close. This starts the timer 169 so 
when the pushbutton switch 167 is released the coil 
remains energized. The second relay switch 16S 
puts power to the heating element 98 and to the light 
256 to show distillation has commenced. 

Timer 169 acts as a closed switch when power is 
first applied and commences to time. Provided 
power remains connected to the timer, it turns off 
and becomes an open switch once the predeter- 
mined set time has elapsed. This is set to corre- 
spond with the time needed to evaporate water 
down to within 12.7 mm of the top of heating element 
98 

If water in the water heater reaches the preset 
temperature on the variable thermostat 160: (1) it 
opens, removing power from the relay coil and 
opening both switches; (2) timer 169 resets to zero; 
(3) the heating element is deenergized; and (4) the 
distilling light goes out When the variable thermos- 
tat 160 closes again, the system does not restart. 
Hence distillation is terminated either by the timer 
timing out or the water temperature reaching the 
preset value. In certain other combined stills and hot 
water heaters, distillation is started only when both 
the level of drinking water and the temperature of the 
water in the preheater are low. 
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Claims 



1. A method of controlling a combination hot 
water heater and water stili (12), the still having 
a steam generator (72), a condenser (50) and a 
holding tank (52) for receiving distilled water 
from said condenser, the condenser being in 
heat transfer relation with the interior of the 
heater to provide at least a portion of the heat 
necessary to raise the temperature of water in 
the heater to a predetermined value comprising 
the steps of monitoring the level of distilled 
water in the holding tank (52); applying power 
to the steam generator (72) when the said water 
level « drops to a predetermined level and 
removing power from the steam generator 
when the said water level rises above said level; 
providing a first auxiliary heater in the water 
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heater; sensing the temperature of water in the 
water heater; applying power to the auxiliary 
heater when the water heater temperature 
drops below the said predetermined value and 
power is not being applied to the steam 5 
generator; and removing power from the auxil- 
iary heater when the water healer temperature 
rises to the said predetermined value or power 
is being applied to the steam generator. 

2. A method according to claim 1 including 10 
providing the auxiliary heater at a lower portion 

of the hot water heater and sensing the 
temperature of the water adjacent the auxiliary 
heater. 

3. A method according to claim 1 or claim 2 15 
further including providing a second auxiliary 
heater in an upper portion of the hot water 
heater, sensing the temperature of the water 
adjacent the second auxiliary heater and provid- 
ing power to the second auxiliary heater when 20 
the temperature adjacent the second auxiliary 
heater drops below a second predetermined 
vaiue and removing power from the second 
auxiliary heater when the temperature adjacent 

the second auxiliary heater rises to the said 25 
second predetermined vaiue. 

4, A method according to claim 3 including 
removing power from the first auxiliary heater 
when power is applied to the second auxiliary 
heater. 30 

5. A method of controlling a combination hot 
water heater and water still, the still having a 
steam generator and a condenser, the conden- 
ser being in heat transfer relation with the 
interior of said heater to provide at least a 35 
portion of the heat necessary to raise the 
temperature of water in the heater to a 
predetermined value comprising the steps of: 
sensing the temperature of water in the hot 
water heater; applying power to the steam 40 
generator when the said temperature drops 
below the said predetermined value and remov- 
ing power from the steam generator when the 

said temperature rises to the said predeter- 
mined level; capturing distilled water produced 45 
by the still in a holding tank; and discharging 
any distilled water produced in excess of the 
capacity of the holding tank, 

6. A method according to claim 5 in which the 
holding tank is covered and the step of 50 
discharging comprises providing an overflow 

port at an upper portion of the holding tank. 

7. A method according to claim 5 or ciaim 6 
further including providing an auxiliary heater in 

an upper portion of the hot water heater, 55 
sensing the temperature of the water adjacent 
the auxiliary heater and applying power to the 
auxiliary heater when the temperature adjacent 
the auxiliary heater drops below a second 
predetermined vaiue and removing power from 60 
the auxiliary heater when the temperature 
adjacent the auxiliary heater rises to the said 
second predetermined value. 

8. A method according to claim 5 or claim 6 or 
ciaim 7 further incfuding sensing the level of 65 



water In the holding tank, and discharging water 
from the hot water heater tank when the said 
level in the still drops to a predetermined levei. 

9. A method according to ciaim 8 including 
discharging water from the hot water heater 
when the said level in the holding tank drops to 
a predetermined level and the said temperature 
of water in the hot water heater increases to a 
predetermined value. 

10. A method according to any of claims 5 to 9 
in which the hot water heater has a cold water 
inlet and a hot water outlet and the stop of 
discharging comprises discharging water from 
the hot water outlet, 

11 . A method according to any of claims 6 to 
10 further including providing an auxiliary heater 
in an upper portion of the hot water heater, 
sensing the temperature of the water adjacent 
the auxiliary heater and applying power to the 
auxiliary heater when the temperature adjacent 
the auxiliary heater drops a predetermined 
amount below a second predetermined value 
and removing power from the auxiliary heater 
when the temperature adjacent the auxiliary 
heater rises to the said "second predetermined 
value, 

12. A method of controlling a still having a 
steam generator. Inlet valve manes for admitting 
water to the steam generator and drain valve 
means for draining water from the steam 
generator comprising the steps of: operating 
the steam generator to produce steam and 
thereby increase the concentration of im- 
purities in the water in the steam generator; 
terminating the operating of said steam gener- 
ator: operating the inlet vaive means In re* 
sponse to terminating operation of the steam 
generator and whKe monitoring a parameter of 
the water in the steam generator: operating the 
drain valve means only after the said parameter 
reaches a predetermined value so that the 
water in the steam generator will be discharged 
only after being sufficiently diluted to prevent 
drain damage, . 

13. A method according to ciaim 12 in which 
the said parameter Is temperature and the said 
predetermined vaiue is a predetermined low 
temperature value. 

14. A method according to claim 13 m which 
the said step of monitoring comprises providing 
a thermostatically operated switch in heat 
transfer relation to the water In the steam 
generator and placing the switch tn electrical 
series connection with the drain valve. 

15. A control for a still having a steam 
generator, and means for condensing steam 
produced by the steam generator to dlstltisti 
water, the control comprising: steam generator 
operating means for selectively applying power 
to the steam generator to produce steam and 
hereby increase the concentration of im purities 
in the water m the steam generator; an inlet 
valve; inlet vaive operating means responsive to 
the steam generator operating means for 
operating the inlet valve after power has been 
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removed from the steam generator; monitoring 
means for monitoring a parameter of the water 
in the steam generator while the inlet valve is 
being operated; a drain valve; drain valve 
operating means for operating the drain valve 5 
means to empty the steam generator only after 
the said parameter reaches a predetermined 
value so that the water in the steam generator 
will be discharged only after being sufficiently 
diluted to prevent drain damage. 10 

16. A control according to claim 15 in which 
the monitoring means include temperature 
sensing means in the steam generator, the 
parameter is temperature and the predeter- 
mined value is a predetermined low tempera- is 
ture value. 

17. A control according to claim 15 or claim 16 
in which the monitoring means comprises a 
thermostatically operated switch in heat trans- 
fer relation to the water in the steam generator; 20 
the switch being in electrical series connection 

with the drain valve operating means. 

18 Water heating/ distilling apparatus com- 
prising: a control; a hot water heater including a 
first auxiliary heater; a still having a steam 25 
generator, a condenser and a holding tank for 
receiving distilled water from the condenser; 
the condenser being in heat transfer relation 
with the interior of the hot water heater to 
provide at least a portion of the heat necessary 30 
to raise the temperature of water in the heater 
to a predetermined value; and the control 
including monitoring means for monitoring the 
level of distilled water in the holding tank, first 
energizing means responsive to the monitoring 35 
means for applying power to the seam gener- 
ator when the water level drops to a predeter- 
mined level and for removing power from the 
steam generator when the water level rises 
above the said predetermined level; tempera- 40 
ture sensing means for sensing the tempera- 
ture of water in the hot water heater, and 
second energizing means responsive to the 
temperature sensing means and the monitoring 
means for applying power to the auxiliary heater 45 
when the said temperature drops below the 
said predetermined value and power is not 
applied to the steam generator and removing 
power from the auxiliary heater when the said 
temperature rises to the said predetermined 50 - 
value or power is applied to the steam gener- 
ator. , 

19 Apparatus according to claim 18 in which 
the auxiliary heater and the temperature sens- 
ing means are positioned at a lower portion of 55 
the hot water heater 

20. Apparatus according to claim 18 or claim 
19 In which the hot water heater includes a tank 
that comprises a conventional upright hot water 
heater tank having means defining an opening 60 
at a lower portion of the tank and in which the 
condenser and the auxiliary heater are both 
mounted to a flange that sealingly engages the 
opening, 

21. Apparatus according to claim 18 or claim 65 
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19 or claim 20 further including a second 
auxiliary heater in an upper portion of the hot 
water heater, second temperature sensing 
means for sensing the temperature of the water 
adjacent the second auxiliary heater and third 
energizing means for applying power to the 
second auxiliary heater when the temperature 
adjacent the second auxiliary heater drops 
below a second predetermined value and 
removing power from the second auxiliary 
heater when the temperature adjacent the 
second auxiliary heater rises to the said second 
predetermined value. 

22. Apparatus according to claim 21 wherein 
the third energizing means further includes 
means for removing power from the second 
energizing means when power is being applied 
to the second auxiliary heater- 

23. Apparatus according to any of claims 1 8 to 
22 in which the first and second energizing 
means comprise switch means for applying 
power to the steam generator when the switch 
is in a first position and to the auxiliary heater 
and temperature sensing means when the 
switch is in a second position, interlock means 
for determining whether the still is operatively 
connected to the control, and transfer means 
responsive to the interlock means and the 
monitoring means for transferring the switch 
means to the said first position when the still is 
connected to the control and the said water 
level drops to the said predetermined level and 
to the said second position when the still is not 
connected to the control or the said water level 
rises about the said predetermined level, so 
that the hot water heater can operate either 
standing alone or in combination with the still. 

24. Apparatus according to claim 23 in which 
the interlock means includes a pair of mating 
electrical connectors connected one each to 
the switch means and the still and in which the 
transfer means comprises an armature opera- 
tively connected to the monitoring means 
through the connectors. 

25. Apparatus according to claim 23 or claim 
24 further including a second heater element in 
the hot water heater tank and means for 
applying power to the second heater irrespec- 
tive of the position that the switch means is in. 

26. A water heating/distilling apparatus com- 
prising: a control; hot water heater; and water 
still, the still having a steam generator, a 
condenser and a holding tank for capturing 
distilled water condensed by the condenser, 
the condenser being in heat transfer relation 
with the interior of the hot water heater to 
provide at least a portion of the heat necessary 
to raise the temperature of water in the heater 
to a predetermined value; the control compris- 
ing temperature sensing means for sensing the 
temperature of water in the hot water heater, 
energizing means for applying power to the 
steam generator when the water temperature 
drops below the predetermined value and 
removing power from the steam generator 
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when the temperature rises to the said pre- 
determined value; and first discharging means 
associated with the holding tank tor discharging 
any distilled water produced in excess of the 
capacity of the holding tank. 5 

27. Apparatus according to cialm 26 in which 
the holding tank is covered and the discharging 
means comprises an overflow port at an upper 
portion of the holding tank, 

28. Apparatus according to claim 26 or ciaim 10 
27 further including an auxiliary heater in an 
upper portion of the hot water heater, second 
temperature sensing means for sensing the 
temperature of the water adjacent the auxiliary 
heater and second energizing means for ap- 15 
plying power to the auxiliary heater when the 
temperature adjacent the auxiliary heater drops 
befow a second predetermined vaJue and 
removing power from the auxiliary heater when 

the temperature adjacent the auxiliary heater 20 
rises to the said second predetermined value. 

29. Apparatus according to claim 26 or claim 
27 or claim 28 further including: level sensing 
means for sensing the level of water in the stilt 
holding tank; second discharging means for 25 
discharging water from the hot water heater; 

and operating means responsive to the tem- 
perature sensing means and the level sensing 
means for operating the second discharging 
means when the temperature is increased to a 30 
predetermined high value and the level of water 
in the holding tank decreases to a predeter- 
mined level. 

30. Apparatus according to claim 29 in which 

the hot water heater includes a hot water outlet 35 
that is adapted for connection to a domestic hot 
water conduit; the second discharging means 
including a solenoid operated valve, the valve 
being connected to the outlet means and the 
solenoid being connected to said operating 40 
means. 

31 . Apparatus according to any of claims 26 to 
30 further including an auxiliary heater in an 
upper portion of said hot water heater, second 
temperature sensing means tor sensing the 45 
temperature of the water adjacent said auxiliary 
heater and second energizing means for ap- 
plying power to said auxiliary heater when said 
temperature adjacent said auxiliary heater 
drops below a second predetermined value aad 50 
removing power from said auxiliary heater when 

the temperature adjacent said auxiliary heater 
rises to said second predetermined value, 

32. A water heating /distilling apparatus com- 
prising: a hot water heating tank including 55 
means for admitting cold water to the tank, the 

tank being in the shape of an elongated cylinder 
and positioned with its axis oriented vertically; 
and a stil! including a steam generator for 
producing steam and a condenser for conden- 60 
sing steam produced by the generator into 
distilled water; the condenser comprising an 
elongated heat transfer surface positioned 
substantially entirely within a lower portion of 
the tank and oriented substantially horizontally 65 



to enhance heat exchange between the steam 
and water in the tank and to promote connective 
circulation of water in the tanlc 

33. Apparatus according to claim 32 in which 
the tank has a sidewaH and means defining an 
opening in the wail and In which the condenser 
Is configured to pass through the opening for 
easy insertion and removal. 

34. Apparatus according to claim 32 or claim 
33 in which the tank Is a conventional hot water 
heatBr tank and In which the opening is 
configured to receive an electric heater. 

35. Apparatus according to claim 32 or claim 
33 or claim 34 In which the condenser includes a 
continuous tube formed in a pmr of vertically 
spaced, horizontally extending loops. 

36. Apparatus according to claim 35 irv which 
each of the loops comprises first and second 
parallel interconnected portions, the first por- 
tion extending from a waH of the tank inwardly to 
a distal portion and the second portion extend- 
ing from the distal portion toward the waJ to a 
connecting portion. 

37. Apparatus according to claim 36 In which 
said horizontaily extending portions are verti- 
cally aligned. 

38. Apparatus according to claim 35 or claim 
36 or claim 37 in which the condenser further 
includes a vertical portion extending between 
said connecting portions- of the loops. 

39. Apparatus according to claim 32 in which 
the tank Is a conventional hot water heater tank 
having a wail and means defining an opening In 
the wall and ir* which the condenser is an 
elongated tube having inlet and outlet ends 
positioned in said opening. 

40. Apparatus according to claim 39 in which 
one of the said ends is horizontally extending 
and includes a vertically offset portion forming a 
weir to increase transit time of condensate in 
the condenser. 

41 . Apparatus according to claim 40 in which 
the tank is a conventional hot water heater tank 
having a wall and means defining an opening in 
the wall, the condenser further including a 
flange configured to aeaiingfy engage the 
opening and the ends extending through the 
flange. 

42. Apparatus according to claim 41 further 
including an electric resistance heater mounted 
to the flange adjacent the said ends. 

43. Apparatus according to claim 41 or claim 
42 in which a tube Is formed in horizontaily 
spaced loops, each of said loops comprising 
first and second parallel interconnecting por- 
tions, the first portions extending from said 
flange to the distal ends and the second 
portions extending from the distal ends toward 
the flange, and further in which the electric 
heater includes a pair of substantially straight 
portions axially aligned with the second por- 
tions of the condenser tube. 

44. Apparatus according to claim 42 further 
including a thermostat mounted to the said wail 
and an insulating sleeve internal each of the 
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said ends at a location that traverses the flange. 
46. Apparatus according to claim 34 further 
including a resistance heater mounted with the 
condenser, the assembly of the condenser and 
heater being configured to pass through the 
opening for easy insertion and removal. 

46. Apparatus according to claim 45 further 
including a thermostat mounted to a wall of the 
tank and an insulating sleeve internal each 
portion of said condenser that traverses the 
flange. 

47. Apparatus according to any of claims 32 to 
46 further including a means for providing an 
outlet on the tank adapted for connection to the 
inlet of a conventional hot water heater, 
whereby the heat released by the condenser 
will heat the feed water of the hot water heater 
and the need for control interface between the 
hot water heater and the still is avoided, 

48. Apparatus according to claim 47 further 
including a holding tank operatively connected 
to the condenser for storing distilled water 
condensed in the condenser, level monitoring 
means for monitoring the level of water in the 
holding tank, temperature monitoring means for 
monitoring the temperature of water in the tank 
and means responsive to the said level and 
temperature monitoring means for applying 
power to the steam generator only when the 
said level is below a predetermined tevel and 
the said temperature is below a predetermined 
value. 

49. Water distillation apparatus comprising: a 
steam generator for producing steam; and an 
immersion type condenser for condensing 
steam produced by the generator into distilled 
water, the condenser including insertion means 
for inserting substantially the entire condenser 
into the heater opening of a conventional hot 
water heater. 

50. Apparatus according to claim 49 further 
including an electric resistance heater adjacent 
the condenser, the inserting means further 
including means for inserting substantially the 
entire resistance heater into the opening of a 
conventional hot water heater. 

51 . Apparatus according to claim 49 or claim 
50 further including a flange configured to 
seatingly engage a conventional hot water 
heater opening and the means for inserting 
comprises the condenser being formed of a 
tube extending from the flange and having 
portions positioned sufficiently close to fit 
through the opening of a conventional hot water 
heater 

52. Apparatus according to claim 51 in which 
the tube is formed in a pair of spaced apart 
loops, 

53. Apparatus according to claim 52 in which 
the ends of the tube extend through the flange 
and one of the ends includes an offset portion 
to form a weir to increase transit time of 
condensate in the condenser, 

54. Apparatus according to claim 52 in which 
each of the loops includes first and second 



10 



15 



20 



25 



30 



35 



40 



45 



50 



55 



60 



65 



parallel interconnected portions, the first por- 
tion extending from the flange to a distal portion 
and the second portion extending from the 
distal portion toward the flange to a connecting 
portion, the loops being joined at their connect- 
ing portions. 

55. Apparatus according to claim 54 further 
including an electric resistance heater extend- 
ing from the flange, the resistance heater 
including a pair of parallel lengths axially aligned 
with the second portions of the loops. 

56. Apparatus according to any of claims 51 to 
55 further including an insulating sleeve internal 
each portion of the heat transfer tube adjacent 
the flange. 



18 



0284440 



FIG.1 



22-\_ 



COLD WATER 
SOURCE 
-<f 



zo 



y 



10 



II 



HOT WATER 
FAUCETS 



DOMESTIC 
COMBINED 
HOT WATER 
AND 
DISTILLED 
WATER SYSTEM 



14 



is 



34 



DISTILLED 
WATER 
FAUCETS 



16 



"Ty-24 



30 



T 



COLO WATER 
FAUCETS 



J LAWN AND GARDEN 



X 



28 



FIG. 2 



56 



38-. s 

I «' 



52 



DISTILLED 
WATER 

HOLDING 
SYSTEM 



1 



48- 



54 : 



58- 



n 1 



HEATING/ 
CONDENSING 
SYSTEM 



7oai 



36^' 



DRINKING 
WATER 
SUPPLY 
SYSTEM 



J/-34 



1 I 



68 



X 



12 



78 



I8B 



ENERGY 
CONTROLLER 
CIRCUITRY 



B^ 



TOA" 



SECONDARY 
ENERGY 
SOURCE 



I8A^ 



PRIMARY 
ENERGY 
SOURCE 



44^ 




\ i 
-J ! 

1 


HOT WATER 


L 


SUPPLY 




SYSTEM 





STEAM 
GENERATOR 



-72 



r 



22A 



_J 



40 



-24 



0284440 




0284440 



FIG. 5 




FIG. G 



PUMP 



j iG2« 



98^ 



-SOB 




92 



7* 



94 



94A 



24 
94B 



103 



FEED WATER 
CHEMtCAU 
SOURCE 



r 



105 



I70A- 



FIG. 7 




94A' 



-948 



0284440 





0284440 



FIG. // 



I41A-) 



I42A- 



-I43A 




FIG. 12 



137 




0284440 



r 



ISA- 



76 

ISA N 



r 



M62 



-t€0 



!74 



70A 

it 



v ,8B i 




_ __!L J 

jF/^. 13 



116 



-68 



ft 

|70 J 



58A 



^27 



O 



M67 
165 



-180 



I67~n 



165' 




78 



}8B 




6 



ISO 



T 



,59 




174 



ISO 



7 



r^y. >,. 



0284^0 



-133 



-» FIG. IT 



!70 



!72 




0284440 




0284-44OA2 \ > 



Europaisches Partentamt 
European Patent Office 
Office europtfen de$ brevets 



© Publication number: 



0 284 440 

A3 



© Application number: 88302742*7 
<§> Date of filing: 28.03.88 



EUROPEAN PATENT APPLICATION 

© Intel* C02F 1/00 , C02F 1/16 



© Priority: 26.03-87 US 30359 

© Oate of publication of application: 
28-09,88 Bulletin 88/33 

© Designated Contracting States: 

AT BE CH DE ES FR 08 IT U NL SE 

© Date of deferred publication of the search report 
23.11.89 Bulletin 89/47 



© Applicant: Palmer, David Gordon 
3334 Woodsshlre Parkway 
Lincoln Nebraska 68502(US) 

@ Inventor: Palmer, David Gordon 
3334 Woods shire Parkway 
Lincoln Nebraska 68502{US) 

© Representative: Robinson, Anthony John 
Metcahf et al 

Kilburn & Strode 30 John Street 
London, WC1N 2DD(GB) 



© Water supply system. 

© A combination hot water and distilled water sys* 
tem including a steam generator (72) that supplies 
water vapour through a condensing coil (50) and 
back to a holding tank (52) of sufficient capacity to 
supply distilled drinking water for a household. The 
condenser (50) is mounted within and near the bot- 
tom of a hot water tank (59) so that the energy given 
up by the condensing water vapour is usefully de- 
ployed in heating at least some of the water in the 
hot water tank before the water encounters the exist- 
ing or traditional energy sources. A control means is 
mounted in the combination hot water and distilled 
water system to intermittently energize the steam 
generator under conditions that substantially balance 
{y^the supply of undistilfed hot and distilled water to 
^ normal demand. In one embodiment the evaporating 
heating element in the steam generator (52) is en- 
^ergized when the temperature drops below a pre- 
^determined level as measured by a thermostat (160) 
near the condensing element (50) in the hot water 
gQtank (59), Distilled water is generated upon demand 
C^for hot water and stored in the holding tank (52) in 
q sufficient quantity for later use. Excess distilled water 
is overflowed to the dram. 
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